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s=s (54) Title: NICKEL-BASED ALLOY WITH EXCELLENT CORROSION RESISTANCE IN INORGANIC-ACID-CONTAINING 
= SUPERCRITICAL WATER ENVIRONMENT 

HI (54)$8w<z>€t* : mmm&mmffi&7kmmzft?zm&&^&HtcN \ 

( 57 ) Abstract: A nickel-based alloy which has a composition comprising 43 to 50%, excluding 43%, chromium, 0.1 to 2% molyb- 
Sl= denum, 0.001 to 0.05% magnesium, 0.001 to 0.04% nitrogen, 0.05 to 0.5% manganese, at least one optional ingredient selected 

between 0.05 to 1.0% iron and 0.01 to 0. 1% silicon, and nickel and unavoidable impurities as the remainder, wherein the amount of 
^= cafbon contained as an unavoidable impurity has been regulated to 0.05% or smaller. It has excellent corrosion resistance in super- 
z= critical water containing an inorganic acid. Also provided is a member for supercritical-water process reactor which comprises the 
SSjg nickel-based alloy. 
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Cr:43i©~50%.Mo:0. 1 ~ 2 % . M g : 0 . 001 — 

0. 0 5%, N : 0 . 001~0. 0 4 % , M n : 0 . 0 5 ~ 0 . 5 

% , 3 fe t£ /& ^ K Jfc C T , Fe : 0 . 0 5 ~ 1 . 0 % *5 J; S i : 

0. O 1 ~ 0 . 1 ll*fctt:2!i«:^tt 4 SSpaJN i *JJ; 

5%»ti:wi L.ttm.f$,*ft~r z>mm&t*stt u-cstt, 
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ZL<D$$mt> mX\X. (i) VX^> GB (tMJ» 7X^-F^ 

c***^ mm. 7 vwt73.£<Dmmwt$:&tsm&fl-*, x\t an mmm 
-r & c t \z j; o t & c 3 iti? & e cd «m & ^ ty j@ k *f l x ^ n m 

§15 M H f £ % <D T? & ^. 0 

mmtt\zMT%h<D-c&r) y mz, (i) VX^/X, GB (+HJ» i/X, 

^ttcov x« <ii) mmmmm t ^-hmmnp cB^^^^^-^>m 
<D&m%kmmMM&ftM - mkT%z\t\z£^T&czmkf££<Dm.m'&mmm 
m^timm^TkmmT-ccDmnrcm^ijm-Mmn^mr^N i &&&&&& 
zlcon i &&&frzfc&mmR7k7n±7sixjfcmmmutf\zmT%h0x&z> a 

l&l^&£M;i£M^/J£*>TlC&37.K (*#:6*)tC«3 7 4*0/2 2 . IMP a 

ti-M £ -& £ z. t % & t. -mptix v><5 . 
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n&mmR7k*-?Bijfo-zi):%z\£iz£V). -m<tmm. yk(om^\zmm. mwttz 

"ttoltlb* 5fi^, VX^, GB (+MJ» T7^-K^Xft 

vx^, gb (itu» ^T.^-^^xtnEcD^m^mmm^^m ■ 
mikisTmm4tT%Ufr&fetsnT\s>z.z:<DMmR7k\z<k&Yxftx, gb (+>■ 

mumm^(DmMm^tj:<. mmR7mm^Rjfoi±&&-Dtz\?>fr* ) vxxx, 
gb (+hj» ^x^-K^x^£<D^mw^^K^^p^-e^ • » 

<£ £ 2R «Si5Jfe © »n*« & < * o 

y\c(Dm^^zmmr^E(DMmmm\zmt^m^^^z.^'v^^ a z.(D-fa±xit, 
ft&vmmz&zmftjjmiiik^T. mm&m^mm&^mtsir£isb\zmmmz& 

ffiBH (4 0 0~6 5 0t, 2 2. l~80MPa) ©jBHM! L zk , f : 'fc& V»TNMk& 

□ -t x s t « d 5 b itmmm&mmm&* \zn-r % Bfttt*si&s t 
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2 2. l~8 0MPa) fc:fe^T#fl? • mk'&\Z£.f&2nZ>m.Wtt3i 

6 2 5 (ASTM UNS NO 6 6 2 5T^$nt^0, ^Ofife 
#3a/&te, 011*. »g%X?C r : 2 1 . 0 Mo : 8 . 4%. N b+T a : 3 . 
6%, Fe : 3. 8%, Co : 0. 6%> Ti : 0. 2%, Mn: 0. 2 
*U : N i +^pJM^M%/^£>&&) ^fP-f (i§3p Q p£) C - 2 7 6 (A 
STM UNS N 1 0 2 7 6T»nT*5t5, 0)J;Lfc£, C 

r: 15. 5%, Mo: 16. IX, W: 3. 7%> Fe : 5. 1 %, C o : 0 . 
5%, Mn: 0. 5 %£^#U ^ : N i +^»M^Sfr&) &.HCDN i 
Sf t^^tffl $ iifiTil C r^I(D$ 6 £iUl>N i 

m^mmm%-7kizM v T-iittt^®nx v> & £ v> 5 t> & 0 , m c 7 p 

-f <J8ift*&) <J5fc$H&/*tt, Cr:44. lX>Mo:l. 0%,Mn:0. 2%, 
Fe : 0. 1%, 3M : N i 2fctf^M^*fc»&fc5) ^, A*^n-f 03 A 
£) G-3 0 (ASTM UNS N 0 6 0 3 OX^t^tlXfeD, ^(Dj&ftm 
fifcfct, MZit* Cr : 28. 7%, Mo : 5. OX, Mn: 1. 1%, Fe:l 
4. 6%, Cu : 1. 8%, W : 2. 6 > Co: 1. 87 %m I, : N 

x^i^nxv^, 

U**UtE*N i ii4^05M>3^6 2 5^AXf0^f C-2 7 6 
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&?t, t£*N i -5 >n^;i/6 2 B^AXfO-f C-2 7 6 

T*B*«l*«jaff B*tt«»*ft l/T t * 5 H t *> 6fi**»fcftffl bT t>ft)IB 

(Ml) 6 2 5, /UfP'f (MO c- 2 7 6^;ufP 

-f (ft*) G-3 0§H «S&tttffcJ*#UTiPX*#*f|s»U ^cDJniijt 

^^*PXlciDf^M$nsfcfelci^^^fed;^i^^M©^g«M^6n^V^ 
tC5^,»N i <0 3 -fe-T >3*^6 2 5^AXfP^ C-2 7 6 

tt, tttt* Witt. 7yR*©4tt#&^*^V^*tt**tott***fc»tt*** 

JV6 2 5t/\XTD^ C-2 7 6 i^t§tll^iSftt5gf C^ttSI 

X^a-f (m&>&) G-3 011 ^H^©gtie, :7yKS©R&^triB 

»C, ^fflM* (4 0 0-6 5 0*0 fcm>Tffl£j»#*#*teiifTU £CD*Bl£fi 

^fe,«0Nii»t^©o^-f >D^;U6 2 5^/\X^D< C-2 7 6 tt, 
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©M^^K^m^Tw^ 3^j^**^^t^ t^^^^ton^^-r s ^ t*> 

m\&R7kmm\z&\,>T^ftfcm'k&*^i<fr°o 4 0 o~6 5 o'CTcDjg^ttic 
infcN i s^^^t#^»^<^icfF^^fT-prc.^(D^, it% cj^t, %«s? 

fi%£r^T) TC r : 4 3@~ 5 0 %^rr<5N i S^llMo : 0 . 1 — 2 % 
Mg: 0. 001 — 0. 0 5%t, N: 0. 001 — 0. 0 4%t, Mn : 
0. 0 5 — 0. 5 %£^-#L, ££>SC, ^IIC^CTF e:0. 05 — 1. 0% 
i : 0. 0 1-0. 1 %£ 1 ©i;7cte 2 ffiS:"^ U ^t>#?N i &cktf 

^M^M'#j^e>&o, ^Fnjji^F^t bxcoc* o . o 5 %&sT\zm&i^fcm 
mmnttmrniks- zmwiz&v z>7u±xEcmmw<Dmtt\z&m-? %> t-iog 

(A 1) C r : 0%, Mo: 0. 1-2%, Mg: 0. 001-0. 

05%, N: 0. 001 — 0. 0 4%, Mn : 0. 05-0. 5 %£^^U m 

mm i *5 J; zs^m^mm^ e>&D, ^pjj£i^FMti«tuT^^n«.c*^o. 
o 5 %^T^psufem^^wT^^m^w@i^#7K^^-r^ii&^tttcffi 

n^cN i g-&&,* 

(A 2) C r : 4 3 jg— 5 0%, Mo : 0. 1 — 2%, Mg : 0. 001 — 0. 
0 5%, N : 0. 001 — 0. 0 4%, Mn: 0. 05-0. 5%$r^^b, $ 
SIC, Fe:0. 05—1. 0 %*5j;tf S i : 0 . 01 — 0. 1 %<D\*l<D US 
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mizttT&m-giVkizmtifcN i mmz 

(A3) jfflfB (Al) (A 2) BB«©fflfiJc*^rSN i 6 &S 

ZICD^BJCD^^AON i (-&&A) ©£&i|iBJ*k:£tt&#7G*fl!) 

C r : 

*tJPX*«ffl«lt»:*. tot, r©HKON i S^t^tns C r tt4 3g 
~ 5 0 X»CJfe8&e>n*.— £t'< 4 3. 1~4 7%X&£. 
Mo : 

m&&z>, ^(Dms, o. i %^±^mt^>z.t.^^m-rm. 2%&m*.t^- 
o. i — 2 %\zj&*bt>n2>.— mnti.v< \to . i%%m~o. 5%7fc^x&s„ 

N, Mn43ckD?Mg : 

t*tT?€T*. f N, Mn*«fc^Mgtt*fflT?»*N i -f c c*§£ 

§5c^b£l±, ^2I$|f(ilU;<<t5MM§. U^b, N©^r*tto. 
0 0 1 Sfi*»T?ttft*£fl3©Sl*tt^<, 0. 0 4%Sgmtt^i 

(D^mmUO. 001-0. 04% (— m&$ZV<Us 0. 005-0. 03% 

o. 5 %$i^.Ttirt§ii«^f@isiMitn^^5ttttt^ 

te-T3o ^Tr, MnOMiliO. 0 5~0.' 5% (-ifflUlt 0. 0 

6%~o. 1%) tti&en*. Mgc^wo. 001%* 

»^KMB&j£ft;©8&*ttfc<x 0. 0 5 %%mZ.T^-?Z> 

^Ba^K^^^^^ffl^tt^^bT-So ^uT, Mg 0 0 1- 

0. 0 5% (— Jgjff £b< te> 0. 0 0 2%~0. 04%) i^fe^n^. 
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F e&ZZfiS i : 

UdbT, Fe^flBO. 0 5%-l% (— Mft$.V<it, 0. 1-0. 
5%) <h£#><S>n£ 0 
ra^UfZS ittO. 0 1 %^±<7>g-W§T8&*£^r$>©<7>, 0. l%£jg*.<£> 

LfeA^T, SiCD^T*«0. 01%~0. 1% (— »»*b<tt» 0. 02 
— 0 . 0 8%) £^#>£>n-5o 
C : 

^je»#7K5llJ»fc*5^T+^l»*tt*^ 1x55^4 0 0-6 5 OtTOffi^ 

*% (^T, TCr : 2 9~42%*i^tnNiS^ 

iCTa : l@~3%t> Mg : 0. 0 0 1 — 0. 0 5 %i, N: 0. 001 — 0. 
0 4%£, Mn : 0. 05 — 0. 5 % £^*T-fr ^SI^CTMo : 

0. 1 — 2%, Fe : 0. 05 — 1. 0%*5ct^Si:0. 01-0. 1%£1 

*6*&4:bT<0C£O. 0 5 %KTCiIlfcM$tt§N i S^H, 

-con i'£^$jett^7K«tt^b^#«^*m«M{kT«ftSK:«»t« 
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(B 1) Cr : 2 9-4 2 %*}», T a : 1@~3%, Mg:0. 0 0 1-0. 
05%, N: 0. 0 0 1-0. 04%, Mn: 0. 05~0. 5%^tf L, m 

(B 2) C r : 2 9~4 2%*^, Ta : ljg~3%, Mg: 0. 001 — 0. 
0 5%, N : 0 . 001 — 0. 0 4%, Mn: 0. 05 — 0. 5 %, C : 0 . 0 5 % 
JWT^^b, ^6CMo : 0. l~2%mt, ^g|5*tN i *3ct WBTM^F 

m&frzt£D^*sm^FMmi: iT^tnsctso. o 5 %uT\zmmLfrm.j& 

(B3) Cr : 29-4 2%*^, Ta : 1 @— 3%, Mg:0. 001—0. 
0 5%, N : 0 . 001 — 0. 0 4%, Mn : 0. 05 — 0. 5 %£^WU $ 
&ICFe:0. 05—1. 0%:fe£tfSi:0. 01 — 0. 1 %0[»3(D ll^fc 

ttnsci^o. o 5 %uTizmmvrzmm&&?&mmm^mmmR7km3% 

\Z Kt&1£ KHgnfcN i 

(B4) Cr: 29-42 %*}jft, T a : 1 @— 3%, Mg: 0. 001 — 0. 
0 5%, N : 0. 001-0. 0 4%, Mn : 0. 05-0. 5%mi, £ 
?>('M o : 0. 1 — 2 %$r^^U, $5lCFe:0. 05 — 1. 0 %*5<£tf S i : 
0. 01 — 0. 1 %c2F fc 3(E> 1 l*fcfi2ii£ttt, gsg&^N i & J; WpJM^F 

m» £ & d , <t itt^wciso. o 5 %&iTciiifca)!E 

(B5) {Wife (Bl) , (B2) , (B3) £7cte (B4) fEtfetf>«£#-r 

Jfcfc, dO^HjO^BON i S£&BO^&f&/&K::mt£&7G*®PS^llEl3 
C r , T a : 
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£tt*«#*ffeU ItA'If^TTS^tt^^^TC r#«»2 9-4 2 

i4i.i-2.5x) £je«>€>fts. 

tSUt^tS. -T^to-fe, N&J;Z>*Mnte^*@T?;g>£N i - f c c *g£3c^<fb 

a -a-, B2S^tfftbuic< <-rsa&*a***. i^u ncd^*m»o. 001% 

ttO. 001~0. 04% (— J1£?£L< te, 0. 0 0 5 — 0. 0 3 %) 
Mn©tfiSO. 05-0. 5% (— Jf£F£L<&, 0. 0 6%— 0. 1 %) 

testis. 

M g : 

0. 0 0 1%*»tttMftOM»<>-t 0. 0 5%^AT^ft 
«0. 0 0 1-0. 05% (-ifftKIt 0. 0 0 2%— 0. 0 4%) tfe 
Mo : 

Mote, #fc^*^tf®Hl5#7jc^T©WIBN i«-&&B<0i»*«-&-J§lRl 
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Z.(DWMB<DN i aS^fc^asftSMottO. 1 ~-2 %izMH> Btl^.— MtS-^h 
<\t0. lfcj@~0. 5%*$tT&£„ 
F efcitKS i : 

bfcibt, FeOtflttO. 05%-l% (— »»*L<tt, 0. 1 

~o. 5%) i^&e.nso 

Lfc^T, S iOtflttO. 0 1%~0. 1% (— J1£?3;L<«, 0. 02 
~0 . 1 %) i^fe^tlS. 
C : 

^StM§TC r £&k{kM&Ml£\s, Bttt4^bSt5. ^(Dittos CO^ 

££fc<, *6fc«ffl»flE (4 0 0-6 5 0-0 TJTOW##LTfcffi£Jttetf* 

Bte#ifitt»7Kat*T t? t> fflflMfc-T & d £ **T * <5 jg E^^tK :/ d iz x Sf&gj 

(C a) K*% (£TF> %«S*%Sr*-T) T?, C r : 3 6 4 2 
W : 0. 0 li~0. 5X*i»; Mg: 0. 0 0 1~0. 0 5%, N : 0. 00 
1 ~0. 0 4%, Mn : 0. 05-0. 5 %£#^U JgfflWN i fe<fc^Wi 
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fr^4®&M&\Z®tlTl,->2>£Z\?>friotizmM.&. (400-650 "C) \Z 

^mm^^mmhrcmm^mmmm^MW^^mmiz^^^Kmmm<Dm 
ccb) fate cca) mm<nm.j&&m?z>N i m-s&iz, ±^m<D-mzm 

(Cc) IfflB (Ca) SB«t©ffi^SrWrSN i ±8B»»©— «PK:# 

AT, $6ICMo : 0. 0 1-0. 5 %*#&, Hf : 0, 01-0. 1 %<D1M 

(Cd) MfB (Ca) E«©ffl«Sr^T«N i _LfB3»0-g|5k:# 
AT, $6tFe:0, 1 — 10%, S i : 0. 01 — 0. 1 % (D 1 MS. fete 2 

(CD C r : 3 6 i@— 4 2 W : 0. 0 1 j@— 0 . 5 Mg : 

0. 001-0. 0 5 %, N : 0 . 001 — 0. 0 4 % , M n : 0 . 05 — 0. 

£n£c**o. o 5x«Tfc«»L//tia^&*"r*«itRift^*jeB*7Kats!isT 

(C 2) C r : 3 6jg-4 2 %*$&, W : 0 . 0 1 j®~ 0 . 5 %**&, Mg : 
0. 001-0. 05%, N:0. 001 — 0. 04%, Mn:0. 05 — 0. 
5%£#WU Nb: 1. 0jB~6 %&£#U SlfltfN i&.fctf^FRT 

(C 3) C r : 3 6j@~4 2%*^, W : 0. 0 1 j§~ 0 . 5 %*?S, Mg : 
0. 001 — 0. 0 5 %, N : 0. 001 — 0. 0 4%, Mn : 0. 05 — 0. 
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5%£^fU Mo : 0. 0 1-0. 5 .fctfH f : 0. 0 1- 

o. uort©ia*jttt2amu »siwn i 

(C4) Cr : 3 6i~4 2%*i, W: 0. Olg~0. 5%*}jSr, Mg : 
0. 0 0 1 -0. 0 5%, N:0. 0 0 1-0. 04%,Mn:0. 05-0. 
5%&&mV, $S(CFe:0. l~10^WSi:0. 01-0. 1 %<£ 

(C5) Cr : 3 6S-42%m W: 0. 0 liS~0. 5%*$j, Mg : 
0. 001-0. 0 5 %, N:0. 001-0. 0 4%,Mn:0. 05-0. 
5%Sr^#L, ££>KNb : 1. 0 jg- 6 % £Hr^ U £e>KMo : 0. 0 1- 
0. 5 %*^43cfc^H f : 0. 0 1-0. 1 %Ort®li*fcll21^tL, 
8lg|WN i ^0;OTWM^M#3^e,^D^pTji^FMt;<hbT^^n^cs§0. 

(C 6) C r : 3 6i~4 2%*i, W : 0. 0 ljS-O. 5 %*ii§t Mg : 
0. 001-0. 0 5%,N:0. 001-0. 0 4%, Mn : 0. 05-0. 
5%£rl^U ^SKNb : 1. 0 ig~ 6 % £Hr*T U ^l;Fe : 0. 1-1 

o%*5j;^si : o. oi~o. i %oft©iffi£fc«2®£iirwu aglWN 

i ^^^^^^^^^(9,^pJM^M^i:bT^Sn-5CM^0. 0 5%Pi 

ntzN i 

(C 7) C r : 3 6i~4 2%m W: 0. 0 1 jg- 0 . 5%*^, Mg : 
0. 001-0. 0 5%, N:0. 001-0. 0 4%, Mn : 0. 05-0. 
5%£i^WU $5llMo:0. 0 1-0. 5 %7^43£tfH f : 0. 01-0. 
l%0^11^fi21^fU ^CFe:0. 1-1 0%*5j;tKS i : 
0. 01-0. l%©rtClitfett2i^tU i ^OTTO^ 
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(C8) C r : 3 6S~42%m W: 0. 01i-0. 5 %*?i&5, Mg : 
0. 001 — 0. 0 5%, N: 0. 001 — 0. 04%, Mn:0. 05 — 0. 
5 %£##U ^^llNb : 1. 0jg~6%&^WU SSKMo : 0. 0 1- 
0. 5 %*^43J:^H f : 0 . 0 1-0. 1 HS/ctt2l$#f 
£<3tCFe:0. 1 — 1 0 %& <£tfS i : 0 . 0 1 — 0. 1 %<Dlti<D im&fc\$ 

(C9) MG (Cl) , (C2) , (C3)> (C4) , (C5) , (C6) , 

(C7) cc8) BaaojiajSc*wr*N i s^j&^&^sjaas^Tk^p-iz 

Cr, W: 

MfBN i Cr$36%$M, *^W*0. 0 1 % *m%.T^T 

3 6 iS~ 4 2 e»tl^». b < 3 8 @~ 4 1.5% 

"7?2&*.|EJ:||iK:W® 0 . 5 %K±^ft5tC r <fc kl*VJTinXttdt{KT 
tSCtt^|.©T"SfSL/<^K l/fc^T,W0MI4 0 . 0 lj@— 0. 5% 
(-iiftl<tt0.1~0.45%) \Zfe*b1t. 
N, Mn*«fcOCMg : 

|6j±£it-5C:fc#T?#S. T&fc^ N, Mn^tfMgttSfttJSN i-f c 

c«*ftjtft*ii-, m2m^tai'\z< l^u, n©s-« 

#0. 0 0 1 %*«Tllfflm©Mtta<, -5, 0. 0 4%^^!^ 
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ttO. 0 0 1 — 0. 04% (— Ji£?£b<te, 0. 0 0 5-0. 03%) tmtb 

o. 5 %*m^x^r % tmmwt$%mmR7mm\z&tf zmjfoti m&mti®. 

^-fbf 3. *C-T» MnC^tittO. 0 5-0. 5 %(—«£?£ L < tt, 0. 
1-0. 4%) i:^J6&ns. f^l^JCMg feffi^^tt^f^]±$1t^^-C t a&^^v 
^©tti^O. 0 0 1 %3z$n?teW&M4t<D%imZtS.<, — 0. 05%£ 

*:Z\X, Mg£>#WSteO. 0 0 1-0. 05% (— Jl#f£L<te, 0. 0 10% 

- o . 040%) e>ns. 

Nb : 

Nbd C r CD^WS^3 6 % ^SA/^WO^S/Ot 0 - 01%S8m 
£\ l. o % ^M^.T^tt§ <hi?M^^t^> 6%^^.Ttft§ili 

~6 %t^J6e>n^>.— ®^?*l<«i. i~3. 0%7fciST?&£ o 

Mo*5cfctXH f : 

M o 43J:Z>'H fltCr <D#W*#* 3 6 % £j££;t#>^W<D^W»#* 0 . 0 1 % 

^m^.^n i m&&\zmn?z z\ t\z&K>m.m*^£te^wtm&mmmR7kmm. 
TxMi^ttm^mn^-m\^±^^^^&^ox>^m\zj^cxmi3ur^^ 

■^(Dm^. Mo «0 . 0 U^TtfT^uttM^ttjOlD, 0. 5% 

£i±^tt§ t ^^^^^^{bt- § * \z umm^mmmn-TKmmz & vzmm 
ij®~o. 5 (-mtfr£v<\$, o. i@~o. 5%*^) thtc. 
xxtsm-fz tmm^mmmft7mm\z&tf%mfo*m&mnms&fc?&<D 

Xft&V<tz\,^o Vfctf-oX, HfcD-^W*«0. 0 1%~0. 1% (-Jl£?£ 
b<te, 0. 0 2~0. 0 5%) £5t&iE)tt3. 
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F e £>£tfS i : 

e«0. 1 %^±^tf5u t~C%}$k$:7ik'rib<D<D. 10%^mtt5i 
<&lr>. Lft^^T, FeO^tlttO. 1 %~ 1 0 % (—/!$?£ L< te, 0. 

5~4%) <h^«6e»n^>. 
rabies uso. o i %^±^-#-r^>ii t*^tfe©0« 0. l%£j@ 

01%~0. 1% (-;■#?£ U < te> 0. 02~0. 05%) 
C : 

o_hps«o. o 5 %i^J6e»n^>. 



(4 0 0-6 5 0X3) 7?&mmUW Lt fc*B£:£<|$# 
^I^^M^tijn'lt^^-TN i »-&&£M3§U ION i LTll 

m^mmTx t> mmmmm-r % ^ t ^^^tk-zd -tz x sj&g 

(Da) ti% (^T< %«K*%^^f) T, Cr : 2 8i-3 4Ui, 
W : 0. 1 . 0 %5fc$t Mg: 0. 0 0 1~0. 05%, N:0. 001 

~0. 04%, Mn:0. 0 5~0. 5 % U ^gB#*N i &<fc£PF njjll^ 

stffl^S (400-650 1:) ic«B#F^i^bTt)ffi^fli<DiifTW$ij$nT 
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(Db) WfB (Da) IBtfeOM^^-r^N i ±§HMS©-g|Uc# 

plt, -zib\zNb : i. oi~6 %*mn-rztmifct>m-&mnm*-~mfa±T 

(Dc) MIB (Da) iEtc©ffij&£WT3N i ±BE3M<D— SB fc# 

XX. £ e>fCMo : 0. 0 1 — 0. 5 %**, Hf : 0. 01~0. 

(Dd) mm (Da) 8E«0Diffl^*Wr*N i ±f3 
*.T, £ e>fCF e : 0 . 1-10%, S i : 0. 0 1 — 0. 1 %tf> 1 «£fc«2 

(D 1) C r : 2 8i~3 4%*i, W: 0. 1 jg- 1 . 0 %*}!$, Mg : 0. 

0 0 1 — 0. 05%, N:0. 00 1~0. 04%, Mn:0. 05~0. 5% 

(D 2) C r : 2 8jg~3 4 %*$&, W: 0. 1;@~1 . 0%*ii$, Mg : 0. 

001 — 0. 05%, N:0. 001~0. 04%, Mn:0. 05 — 0. 5% 

^Std, Nb : 1. 0@~6%£^b, nffitfN i *«kOT^Jjtt^M1»^ 6 

(D 3) C r : 2 8iS~3 4%*}^, W: 0. 1@~ 1 . 0 %*$&, Mg : 0. 
001 — 0. 05%, N:0. 001-0. 04%, Mn:0. 05 — 0. 5% 

Mo : 0. 01-0. 5X*i», Hf:0. 01-0. lXCltS 
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(D4) C r : 2 8i~3 4%*fiit, W: 0. 1 jg~ 1 . 0 %*^, Mg : 0. 
0 0 1 — 0. 0 5 % , N : 0 . 0 0 1-0. 0 4 % , M n : 0 . 05 — 0. 5 % 

Fe : 0. 1 — 1 0 %, Si : 0. 01-0. 1 %£> ll^fcfi2l 

& c*£ o.o5 %&T\zm&isfc®.!%*m?-&mmm^mMmRfcmmT~?<D 

(D 5 ) Cr : 2 8 i8~ 3 4 %*?H, W : 0 . 1 j@— 1 . 0 %*$t, M g : 0 . 

0 0 1 — 0. 05%, N: 0. 001 — 0. 0 4%, Mn : 0. 05 — 0. 5% 

■i£t>\Z, Nb : 1. 0S~6%^tb, 

$61:, Mo : 0. 01 — 0. 5%%zffi, Hf : 0. 01 — 0. 1%(D 1®* 

T^£n&cg£ o.o5 % &T\zmmvr£mi&&m-t zmmm^mm^Rykm 
mT-c<DMfj^tim^.mnmzmnrcN i s-s-^, 

(D 6 ) C r : 2 8 j§~ 3 4 %;£$&, W : 0 . 1 i@— 1 . 0 %mffi, Mg: 0. 

001 — 0. 0 5 %, N: 0. 001 — 0. 0 4%, Mn: 0. 05 — 0. 5% 

SeiC, Nb : 1. 0jg~6%£-^PrL, 

Fe : 0. 1 — 10%, Si : 0. 01 — 0. 1 %<D HSfctt2l 

£C»£0. 0 5 %JWTtil^U^:ia^ : £*-r2)Mm^MEI^7X^^TTO 

(D7) C r : 2 8j@-3 4%*^, W: 0. 1 j@~ 1 . 0 %*#, Mg : 0. 
0 0 1 — 0. 0 5 %, N: 0. 0 0 1 — 0. 0 4%, Mn: 0. 05 — 0. 5% 

mi, 

Mo : 0. 01-0. 5%*|, Hf : 0. 01-0. 1%<Z>1«£ 
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Fe : 0. 1-10%, Si : 0. 0 1 — 0. 1 %©lf*fett2S 

3C»&o. o 5 %^T^BiSL^m^^wr-5Mm^-WM^7K^T"eco 

(D 8) C r : 2 8jS~3 4%*ii&&, W: 0. 1@~ 1 . 0 %*«, Mg : 0. 
001~0. 05%, N:0. 001 — 0. 04%, Mn: 0. 0 5 — 0. 5 % 

Nb : 1. Oi~6%^Wb, 

Mo : 0. 01—0. 5 %^m> Hf:0. 01~0. 1 %©liS 

$e>(3, Fe : 0. 1 — 10%, Si : 0. 01 — 0. 1 % <D 1 3t£fcte 2 S 

£CS£0. 0 5 %^TtCii^bfe?MSrWT-S^ge^ : ^Ml5l!^7Km^TT ! (7) 

(D 9) ffftB (D 1) , (D2) , (D3) , (D4), (D5), (D6), 
(D7) (D8) iZ$Zm<DMl&&mT Zmjfotfm&mnmzmnfc-N i * 

C r , W : 

^m^sA-r§@^7j<m^T«, ittjiBN i s^d«, c r tw&mm\z<e; 

£M^T^#-r§Cl£7^fr^-ecfc£= l^tC r £3 4%^±tft5tWtO 
M'&it(C^ViXi»^:®0^'tt^T-r§ ^it^^©TC r 2 8@-3 

4 %*?^t^fefe.— J10?:£b< te, 2 8. 5~3 3%*^T^^o 

H^^MtBN i S£&Dte,W£0. 1 %*@^T^-r^^t^jg-e^^o 
1. 0 %£(±Mt5tC r i:(7;m^-a:{C*5ViT^^i4^{kU, Wjfc^ JiS^ 

$ijntt^i£T-r^<0T»*b<^^ 0 vtctf-?T,w<D^mm\zo . is-i. o% 
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(-ll?tt<«0.1@-0.5%) fcJta&Sti*. 
N, Mn*5ctl/Mg : 

#0. 0 0 l%*«1?«fflSM©^*(i&<, 0. 0 4%^iATtf 

*£0. 001 — 0. 0 4% (— »0?£L<«, 0. 005 — 0. 03%) i:^ 

66 e.ns. Iridic, Mnottttto, o 5 %ffcm-vtem&feik<D$imtete< , - 

tltt/O^fc-rSo ^d-e, MnC^tlHO. 0 5-0. 5% (-IifSt<ft 

o. i~o. 4%) £^#e>n3o iwntfcMg t)^^tt^rS]±$-ar^^T^ 
^o^wa^o. ooi%*iTtt«m0Mtt&<, o. o 

i£TZ>o CT, Mg CO^WSte 0. 001-0. 05% (— JS#F * b < fct, 0 . 
010%— 0. 0 4 0 %) LfeftZn&o 
Nb : 

J&* & * © Tfi&S muT % **, 1. 0 % ^SA^^ttTM 

Nil^Htttl^Nbttl. og~6%i;^^n5.-li?ib<iii. 1 

— 3. 0X*WTf**. 
M o 4oJ:7JCh f : 

0. 5X«±©^W*T?ttfflSfe«1*50«*'fbT-5fc«>t^ 
»»^WjB»»7KIR*K:*ttsli»^*JBft8ijntt*«^k;*r * ©T-£f £ L < 
Ifc^t, MoO^tl*0.'0 1iS-0. 5«*}» (-IjftKH 0. 
ljg~0. 5%^) t^6f.n5, 
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RitHfiio. o i %^±.^mm^^^-r^(D(D. o. i%*mxz> 

£U<&U. Lfc^T, HfO^WMteO. 0 1%~0. 1% (-IJfSb< 
0. 0 2-0. 0 5%) tt65tl§. 
F e*5ck#S i : 

V». Ife^T, FeOtflttO. 1%~10% (— S»*b<tt» 0. 5- 

4. ox) £^g>e>n<5 0 

IrI^ICS ittO. 0 1 %&±<D^m-Cm%;*Kk'?>b<Z)<D, 0. l%£jg*.S 

&mn&ifi&{t-rZ><D'Vftt£L<f2i\r*. Lfc*toT, Si©tfittO. 0 1% 
~0. 1% (— ®£F£b< «U 0. 02 — 0. 05 %) £5£a6£>n-5. 
C : 

©_LRg«0. 0 5%<h^fee»nSo 

i/^fnfe cm"*©*^^®** Affile u cne.si^©ii)iftw$fflu 

2 3 O'CTfl 0#fmi%»fcMm*ML, 1 0 0 0- 1 2 3 0 , C©«Slffll*afc«# 
Lx3^3W6» 1 ISC0|^MJBE5ETlmm©lft$&M^$Uoo, i^l:5mmJlt 

u s&fci 2 o ot:T3 o^w«»t7K«ixn-r*;:tic«j;OH»'fbiaa&J6 

tt**»WN i S^ISA 1 -A 2 1 , Jt^N i I^fiAC 1 -AC 11* 
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N i I^SAU 1 ~AU 3 ^ffl^Lfe. cne>*|^BJN i S^^A 1 -A 2 
1, MNi»^MACl~ACl lMWNi|^«AUl~AU3 
^^n^tl^: 1 0 mm, m : 5 0 mm<D^m\zmWr bTH»-fbtttt»M-*f^l! 

M-rs^J&Jc, WIB*5BflNia6^fiAl-A2 1> JfcttN i S-&&«A C 
1~AC 1 l*itXfl!*N ii^«AUl-AU3S5 5 O'Cfcl 0 0 0 ftffl 
»WlSifiLfc©S, Ctl£>£^: 10mm, ft: SOmmO^M 

SJO^A^O-f C-2 7 6*©rt»oK|ft»jRttBfft©«£**««T!*«J:5fc: 

(Aa) K»»«tLT, : 5 5 0t, EEtt : 40MPa, 

* : 8 p pm<Dmm&7Mzmn : 0. 2mol/kg, «W:0. 2mol/k 

X-^D^C-2 7 6*fc£EAU /UfD-fC-2 7 6*fttf ®VXtf *»ft]U 
**rattfttttt#f»E*: 6 g/m i nT»ns < fc3fcH#pLTfctMfc*#a*# 
7k9S^£^U Cl©»«ITfc*^TlWfB*»WN li^«Al-A2 1, Jt 
i I^SACl-AC 1 l*J«fctfft*N i»^«AUl-AU3*6ft 
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m?z>tc®iz, mm*mn~N i *^^a i ~a 2 1 , jt^Ni*^«Aci 

-AC 1 1 &&zr&%:N i m&&mAU 1 ~AU 3 7^£&£^*m^H-£±jZli 
1 ~A 3 IC^l/fc,, 

(Ab) UmmWltlsX. : 5501c, E2> : 40MPa, i£i«fll 

* : 8 p p m<Dffim$f-7k\zmm: : 0. 4raol/kg, 7 yWt : 0. lmo 1 / 
kg^LfcGB (i7-U» ^fX*jeBtt^*T?»» • »^bfet#fc»^T«) 

BXxftmmmzi-ykWkMuitkmmtimm: e g /m i n«n§i«ttiM# 

g-£&l£AC 1 ~AC 1 1 33«fc7j?t£3fcN i SMSAU 1 ~AU 3 ^STfeSH* 

fttf^frs i o 0 9%m&&-t2>z\t\z&K>, Hmm'&xM'pistcwm&uzkfr 
3 jctk-t. 

m-?Z>fc®\Z, M%Z*mWN i S-&&4SA l ~A 2 l , J£ij&N iS-^^^SAC 1 
~AC 1 1 43cttKt^5|5N i.^4fiAU 1 ~AU 3 fr<bfcZ>m$!lttU8i)ir&±ft 

(Dmmm^mmm^mm\zi o onHwsctiaiD, waamTM^u 

*-aHit£3*A 1 ~A 3 CtkT. 
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£Al~A3lC3S2nfc*&*J&>6, *58l«NiS^lSAl~A2 1tt, 
fcMtmfrfcBS&^KIfcJtfc, «N i »-&:&4£AU 1 *5«fctf AU 2 fcttTtW 

*N i S^AU3 CJt^TaMSWN i S-&&1RA 1~A21 ©^rSfttJtt»M"© 
fc 0 ©Rii'>I^>^^ t C 3/^ e» , «§Bj3N i ^£&«A 1 ~ A 

wt&ww i m-£>&ffi.Ac i~ac 1 1 <Dmm<mHmfr<Dm-$LVk&£zsm$htf 
mmB) 

2 3 OtTl OBf W^JtYfcfMMSJfeU 1000-123 0 < C<Z>$£ffl|*jfC^ 
U l IIIOS!ftMJE3aiT?lmmOflFISS:«iI>S1*-OC), ftftttlc 5 mml t 

u ^sici 2 o ow3 o^r^w^mxnT^^t^^iommMm^m 

£#fgHJN i S^MB 1 ~B 2 1 ; JfcfcW i fi-££4£B Cl-BCl 1 * 
fts«Ufc.£Ste, 3 fc^^Sjfc^HflJSfc&WU mt£ : 5 mralt STfrJ&tf) 
N i S^SBUl ~BU 3 ZMMlsfCo cne^^B^N i *-&£ftiB 1 ~B 2 
1 > Jt«5N i B Cl-BCl 1 43«kt«£*N i S-&&&B U1~BU3 

s-tft-^ttia : lomm, «i : 5 o mmo^rm^mvxmmit uumtf&fem 

WffiT&TcftlZ, WfB^^BJN i &&&mB 1 ~B 2 1 , Jt«N i *-g-&l£B C 
1~BC 1 l*3ck^*N i S^MB U 1 - B U 3 5 5 0 

t3 1 o o omm&mom®mm%misTm®mzmfr*ftMvrco 

^CAXfO^ C-2 7 6 U~^tLfc»afflO«Attlft«ft 
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SstKAX-^D-l' C-2 7 6 ^©rtSBOttKWStttBfjeoWESSWfiiT^* £3 fc 

6t© *> ^ s tufctt«»«ett, Mm^^igT u +?- a-* >^ khijrs n 

MP a , : 8 p p mOMBSlf #fc:«aft :0. 05mol/kg 

LfcPCBS fcte^-T > *iS«^7KT4}-» • »-fb L & £ ^ n<2> <h 

mmm&ffimm&m'&u.m&wfo&wzKx-r-ti^ c-2 7 6«kueaua;*7- 

□ <C-2 7 6«rtfflJ©PCB*fctt^<^^>^#jeBJ|?.7K**tt»»«t** 

^s: 6 g/m i nT*ffin%£v\zMfflvxmmwt^mmmfr7kmm%Mi&L, - 

©at«ETfc*^XW8B*S6WN i S-^^^SB 1~B21, tbl&N i *-£:&1£B C 
1 ~B C 1 1 43«fcttfS£*N i S^SBUl-BU3*6&Si»fl5tJttDlM'* 

d*s*£^B i ~b 3 tc^-r. 

flfiT5fc«>fc:, MfS^^HJN i S^B 1 ~B 2 1 > JfctfcN i S^tB C 1 
~BC 1 l*«fctX«!*N i I^feBU 1 ~BU 3frt>t£2>m®tft&®iFr*±® 

vmmmismmmm-ykmmz. 1 o o i^w^^ts c: 1 1 «k o i^^itiigtfro*® 
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tDi~D4 \zmz ntcmm^b * i 1 ~d 4 2 a, @$ 

fcttUWifr*>m?j]WumKh, «£#n i s^sdu 1 *«k^Du 2 t^sns 

1 ~D c 1 1 ®H^bMK^>t^J;^Nf^^it©^< fcfeufnjfcfcjfca 

&*5, no»»AONis^tt, ±5fi©$n<, mm, mm, y^mz^tsm 
<, mm, mm^t^mm^mm^mtirhv^A, fiitv^y^A, 

te/BWt&TabD* tot, ^$HMX«, aFPrtHitrtaMlK *?ftN&ftX 

mm-rz>zLt.&m*>m%n!$>&&* z.n\zmfetsnz>%<Dxuti.< ,m,m, mm, 
m^mx^K), tot, ¥&M3AiiHb> m^ijmmmmm, nttwrnrnm®, 
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J; 7 y Eft & ^ tPiS ES#7Km^T & ^ TMJfoti JftAiOntt & nx v>3 £ n 3 

iio^^ccoN ii^n ±iz&<z>$n<> mm. mm. y^m^a^m 
7yis, m^^^tf@^7jcm^^b^-hu^A, mt^f^'y^A, mtti 

fflnJUTfeD, t£oT, ?&HMXft* K^*W»«9JMlK tt?ftH£A%4ftK 
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1 . 5t*%T?, Cr : 4 3jg— 5 0%, Mo : 0. 1 — 2%, Mg : 0. 00 
1 — 0. 05%, N : 0. 001-0. 0 4%, Mn : 0. 05 — 0. 5%£^ 

mm*N i &£x&Fosm*ifitoftz>ttiO* ^m^fmmtvT^^n^c 

2. 5t*%T?, C r : 4 3j@~5 0%, Mo : 0. 1-2%, Mg : 0. 00 
1 — 0. 05%, N:0. 001 — 0. 04%, Mn: 0. 05 — 0. 5 % 
^b, 2£>fC, Fe:0. 05 — 1. 0%3$&tfS i : 0. 0 1 — 0. 1 %CDft 

4. SI%T, C r : 2 9 — 4 2 T a : 1 @— 3 %, Mg : 0. 00 

1 — 0. 0 5%, N : 0. 001 — 0. 0 4%, Mn: 0. 05 — 0. 5%£# 

5 . C r : 2 9 — 4 2 %fem, T a : 1 3 %, Mg : 0 . 00 

1 — 0. 05%, N:0. 001-0. 0 4%, Mn: 0. 05 — 0. 5%£# 
WU, $6fcMo : 0. l~2%£^rb, i :fe«fctPFpJM^Ifcf^ £ 

.^m^mm tVTtt&nz cm* o . o 5 tews u 
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6. »*%T, C r : 2 9-42 %*p, Ta : li~3 %, Mg : 0. 0 0 
1-0. 0 5%, N : 0. 0 0 1-0. 0 4%, Mn : 0. 0 5 — 0. 5 %.£•£ 
*U HtCFe : 0. 05—1. 0 %&cfca?S i:0. 0 1 — 0. 1 %(DF*3© 

7 . ^*%T> C r : 2 9 — 42 %*$j, T a : 1 jg~ 3%, Mg : 0. 0 0 
1 - 0 . 05%, N: 0. 001-0. 0 4%, Mn: 0. 05-0. 5 
ft, £ e>lCM o : 0. 1 — 2 %£^U $5CFe : 0, 05 — 1. 0 %£ 
«klXS i : 0. 0 1-0. 1 %<Dft<D Htfc«2i^fb, »SB*«N i 

^wi^^ti* e. ^ o , tix^snsci^o. o 5 %&TK:ie 
ffnfcN i s-a-^o 

8. f»^rpf4, 5, 6X«7 KliBtfcON i m&&fr<Z>73iZ>Z: t&ftmtT SI 

9. nm%~C, Cr : 36@~42%*ft, W: 0. 0 1i~0. 5%*^, 
Mg : 0. 0 0 1 — 0. 0 5%, N: 0. 0 0 1 — 0. 0 4%, Mn: 0. 05 
-0. SfcS-gn&U mm&N i &£XSTW&T1foW&e>tfi<), TFvim^mWi: 

it^tnsciso: o 5 %&T\zmmisrcmm&mT%zt&mwL£-tz>m 

1 0. M*%T?, C r : 3 6 ®~ 4 W: 0. 0 ljS-0. 5%*^, 

Mg : 0. 001 — 0. 0 5 %, N : 0 . 001 — 0. 0 4%, Mn : 0. 05 
-0. 5%mi, ££>l£, Nb : 1. 0 jg~ 6 % £^ U 5M#N i 
OT^»^«t^&^0,?F^^JW#It UT^*n^C*<£ 0. 0 5 %&T\ZM 
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1 1 . St»%Tf, C r : 3 6j@~4 2 %?fciS, W : 0. 0 lg~0. 5 %y£ffi, 
Mg : 0. 001 — 0. 0 5 %, N : 0 . 001~0. 04%, Mn : 0. 05 
-0. 5X&£-#U Mo : 0. 0 1 — 0. 5 %&m&£Z$H f : 0. 

01~0. 1 %©rt©llSfctt2g$ML, SSBj&*N i *3=1;OT"pT»» 
^e.7 t cCD,^F'5JjS ; FMt>itT^-Sn-5C*^0. 0 5 %^T(3BiML,feiia^^ ; f 

N i 

1 2. »*%-?, C r : 3 6g~4 2%*^, W: 0. 0 ljg~0. 5 %ifc$L 
Mg : 0. 001~0. 05%> N : 0. 001~0. 04%, Mn: 0. 05 
~0. 5%&^mis. Z*>\Zs F e : 0. 1 ~ 1 0 X*5«fctf S i : 0 . 0 1-0. 

1 %<DF*ltf) i ttfc«2i^fL. mBtfN i ^«kOTnJM^*i6#»^S^0, 

^nji^itii bTtsns ct & o . o 5 %siT\zmMistzmf&&m'rz>zzi 

1 3 . Jf]g%-e, C r : 3 6jg-4 2 W : 0. 0 1^-0. 5%*^, 

Mg : 0. 001 — 0. 0 5%, N: 0. 001 — 0. 0 4%, Mn : 0. 05 

— 0. 5X&-£#U $613, Nb : 1. 0jg~6%£^TL, $ 6 \Z, Mo : 
0. 0 1-0. 5 %mffl$&£Z£H f : 0. 0 1-0. 1 %©ft® 1 2 S 

£c*£o. o 5 %&Tizmmvrcmi&*m?zz\t*wwit-?2>mmm<e:mm 
m&7kmmTT°<DMmj]m-&mnmzmnfzN 

1 4 . K*%1T, C r : 3 6 M~ 4 2 %*^, W : 0 . 0 1 j®~ 0 . 5 %*», 
Mg : 0. 0 0 1 — 0. 0 5 %, N: 0. 0 0 1 — 0. 0 4%, Mn : 0. 05 

— 0. 5%Stf I, Nb : 1. 0@~6%^tf L, $ & (C, Fe : 
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0.1-1 0*35«J;tfS i : 0. 0 1-0. 1 %(Dfa<D ll^fc»2i^tL, 

1 5. 5f*%Tr> C r : 3 6jg~4 2 W: 0. 0 l@-0. 5 %*?!&&, 

Mg : 0. 00 1~0. 05%,N:0. 001 — 0. 04%, Mn : 0, 05 
- 0 . 5 %$r^"^Tb, £ Sic, Mo : 0 . 01-0. 5 96&m&£&H f : 0 . 

0 1 — 0. 1 %C0f*]<D 1 »£&«2S*#Wl/» £ Fe:0. 1 — 10% 
$5cfctfSi:0. 0 1-0. l^O^Oll^d^l^tl, WNi* 
^ZS^m^mMfrZ ft V .^M^m^ £VT^&ft% CM* 0 . 0 5 %J^TK 

1 6. K»%T\ C r : 3 6©— 4 2%*}®, W: 0. 0 lj&~0. 5 %3c$t, 
Mg : 0. 0 0 1 — 0. 0 5%, N: 0. 0 0 1 — 0. 0 4%, Mn : 0. 05 
-0. 5%*«&3TU 3 Nb : 1. 0i~6%^ttb, £ib\Z. Mo : 

0. 0 1 — 0. 5 %mm&J:tfH f : 0 . 0 1-0. 1 % <Dft<D 1 2 9 

U £ <£> fc, Fe:0. 1 — 10 %:&£££ S i : 0. 0 1 — 0. 1 %(Dfa 

M%<hLT^Stl-5C*^0. 0 5 %^TtCpgbfcM/&£WT3£££*|$m<i: 
17. W^319, 10, 11, 12, 13, 14, 1 5Xttl 6fcBB«(Di(aj6ft 

1 8. 5f»%T, C r : 2 8 @- 3 4 %*ilr> W : 0. 1 j@~ 1 . 0 %*}&, 
Mg : 0. 001 — 0. 0 5%, N : 0. 001 — 0. 0 4 %, Mn : 0. 0'5 
-0. 5%^l, 3SfiS*tN i *«kW5Tjtt^FW«^&«:0, ^FWiSTi^tli 
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19. Cr : 2 8g~34%m.W: 0. li~l. 0%m 
Mg:0. 001-0. 0 5%, N: 0. 0 0 1-0. 0 4%, Mn : 0. 05 
-0. 5%£^#L, 

$e>(c> Nb : i. om- 6%^mv, i $>&zt^»sm7FM.y3frt> 

ttVssFnim^fmmt Lttsnscis o. o 5 %WsT\zmmvtMf&*m~tz> 
z. t^t^it ^Mmm^mm^mmTx^Mij^tim'kmnmzmnr^N i 

20. jt*%T, Cr : 2 8iS~3 4%*i, W: 0. lj@~l. 0 %*$&, 
M g : 0 . 0 01 — 0. 0 5 %, N : 0 . 001 — 0. 0 4 %, Mn : 0 . 05 
-0. 5%£^#b, 

S5fc, Mo : 0. 0 1 — 0.. 5 Hf : 0. 01 — 0. 1 %<D 1 S3; 

2 1. C r : 2 8j@~3 4%*^, W : 0. 1 jS~ 1 . 0%**. 

Mg:0. 001 — 0. 0 5 %, N : 0. 001 — 0. 0 4%, Mn: 0. 05 

~o. 5%^mv, 

Fe:0. 1-10%, Si:0. 01 — 0. 1 fc<Z>l«£&tt2« 

^ca^rO. 0 5 96eATfcl8lfi[bfcjflJ*S:WT'SC:t*«l#«frs#iaiIfe^^rja 
ft»*3»*TTOli»>6;*JB**!inttfc«n^:N i 

2 2 . I C r : 2 8^-34 fcjfeffK W : 0 . 1 ®- 1 . 0 %*^> 
Mg:0. 001-0. 0 5 %, N : 0. 001-0. 0 4%, Mn: 0. 05 
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~0. 5%Mt, 

Nb : 1. 0@~~6%£^WU 
^^1- Mo : 0. 01-0. 5 %^m. Hf : 0. 01 — 0. 1 %<D lUt 

THr£ti£CB;£0. 0 5%&Tizmmvrzmj$&mT%Z£&&W.h?2>mM 

2 3. nm%-T?, Cr : 28ffi~34%m W: 0. 1 jg~ 1 . 0 %*$&, 
Mg:0. 001 — 0. 0 5 %, N: 0. 001 — 0. 0 4%, Mn : 0 . 05 
-0. 5%£-^U 

££>IC> Nb : 1. 0j©~ 6 %£^:#b, 

Fe:0. 1 — 10%, S i : 0. 01 — 0. 1 %tf> 1 » £ 2 iJI 

^C*£0. 0 5 %^TfClSSb7tm^^WT^^<h^^^<i:-r^«m#^® 

24. SCS%-C\ Cr : 2 8 jg— 3 4%*i, W: 0. 1 j@— 1 . 0%^m. 
Mg:0. 001 — 0. 0 5 %, N : 0 . 001 — 0. 0 4 %, Mn : 0 . 05 

-0. 5%^-g-^rb, 

£ 6 }3, M o : 0 . 01 — 0. 5 %^m, Hf : 0. 01 — 0. 1 %© 1 
$e>(3, Fe : 0. 1 — 10%, S i : 0. 01 — 0. 1%<D im^TcU2m 

2 5. K*%T, C r : 2 8j@~3 4%*^, W : 0. 1 jg~ 1 . 0 %*}», 
Mg : 0. 001-0. 0 5 %, N : 0. 001-0. 04%, Mn : 0. 05 
-0. 5%^#^b, 

$e>Kl, Nb : 1. 0 jg- 6 %£ML, 
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Mo : 0. 0 1 - 0. 5 %ffcffi. Hf:0. 01-0. 

Fe:0. 1-10%, Si : 0. 01-0. 1 %©l«/dS2i 

2 6. |f^Jll8, 19, 2 0, 2 1, 2 2, 2 3, 2 4 Xte 2 5 fCfStfccDN 
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